Effects of fermentation on product consistency.
A variety of different fermentation processes has been successfully employed to produce consistent protein-based biopharmaceuticals from genetically engineered animal cells. Chinese hamster ovary (CHO) cells were genetically modified to produce recombinant human soluble CD4, tissue plasminogen activator (tPA) or erythropoietin (EPO). Soluble CD4 was collected from extended perfused fermentations of several months' duration, during which some quantitative loss of DNA copy level, mRNA expression level, and fermentation titer were observed. In one extended run, a novel contaminant appeared in intermediates purified from later harvests. However, in all cases, the final soluble CD4 product was consistent in terms of purity and potency. Evaluation of genetic stability for tPA examined both biological traits at the cellular level as well as potency, purity and structure of product derived from cells at various levels of in vitro age; no significant cell age effects were observed. Similarly, evaluation of the EPO product showed that genetically-determined and process-determined traits such as potency, tryptic peptide mapping, and sialylation were consistent from lot to lot. These data exemplified how process design, process validation, and in-process and quality control assays can be used effectively to ensure the consistency of recombinant products derived from cell culture fermentations.